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(54) Title: SHARPENING DEVICE 




(57) Abstract '■' 

The invention relates to a sharpening device (1) for sharpening cutting edge tools (11) and the like, comprising two sharpening 
elements (3) arranged, at a distance from each other in the axial direction, for rotation on a shaft (4) extending along a centre axis common 
to the shipening (3). THe sharpening elements (3) have arms (10) extending radially outwards from the shaft (4). said device 

heme characterised va that the sharpening elements are arranged relative to each other in such a way, that their respective arms (10) m 
uiclined towarxls each other so that they intersect then- respective paths of rotation, the amis (10), then, commg from a respective of the 
two sharpening elements (3), in an alternating way. 
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: iThe invention will be deseribed in closer detail in the following, with reference to 
the appended drawings, in which, 

■ Fig. 1 is an axial view of the sharpening device according to a first embodiment 
of the invention; 

! Fig. 2 is a radial view of the sharpening device in fig, 1; 

•J-'? - 

Fig. 3 is a perspective view of the sharpening device in fig. 1; 

Fig, 4 is a view, partially broken away, of the sharpening device according to fig. 
; 2,; schematically illustrating the sharpening of a cutting edge tool; 

Figs. 5a and 5b are schematic illustrations of an adjustment of the active 
sharpening surface in a first embodiment, in two subsequent positions; 

Fig. 6 is a schematic axial view of sharpening element according to a second 
; embodiment of the invention; 



Fig. 7 is a lateral view of a sharpening device according to the present inven- 
tion; 

Fig. 8 is a lateral view of a sharpening device according to a third embodiment 
of the present invention; 

Fig. 9 is an axial view of a disc of the sharpening device in fig. 8; and 

Fig. 10 is a lateral view of a bended sharpening arm according to the third em- 
bodiment of the present invention. 

In the first embodiment, the sharpening device 1 according to the invention is 
comprised of a hub 2 to which two identical sharpening members 3 are at- 
tached, and a shaft 4 extending tiirough the hub 2. 
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The hub comprises three cylindrical sections 5, 6, 7 with circular cross- 
sections. The two outer sections 5, 7 are identical, each having an envelope, en 
outer end wall and an inner end wall, not shown, which is conically concave. 
The inner section 6 also has an envelope and two convexly conical end walls, 
said conicity corresponding to the conicity of the outer sections 5, 7. A concen- 
tric hole extends through all three sections 5, 6, 7, and the shaft 4 extends 
through said hole. The shaft 4 has, at its end, a head member 8, resting against 
the one end wall, and a nut 8b is screwed onto the shaft 4 and rests against the 
other end wall, whereby said three sections 5, 6, 7 may be pressed together. 
Outside of the threaded portion, the shaft is smooth, and adapted to be coupled 
to the chuck of e.g. a drilling machine or any other rotary tool. 

The sharpening elements 3 are in the shown embodiment comprised of the type 
of material which is used for conventional abrasive discs, i.e. a sturdy sheet fi- 
bre or plastic material, which is coated on one side with an abrasive agent. I 
this case, the sharpening elements 3 are formed with an outer ring 9, from 
which radial arms 10 extend inwards towards the centre. Between the arms 
there are, thus, open portions 11, which means that the arms 10 of the one 
sharpening element 4 may be arranged in the corresponding openings 1 1 of the 
other sharpening element 4. The inner ends of the arms 10 are inserted into the 
conical interfaces between the inner hub section 6 and the outer hub sections • 
5, 7 respectively. 

By means of the conicity of said interfaces the arms 10 will extend "cross-wise" 
in an outward direction towards the outer ring 9 in a way, which can be seen in 
particular from fig. 2. 

When the sharpening device 1 is rotated the arms will tend to move towards a : 
radial plane, which means that the outer rings 9 wiU move towards each other. 



In fig. 4, there is shown a cutting edge tool, e.g. a knife, which is inserted be- 
tween the sharpening elements 3. A pair of blocks 12 is shown schematically, 
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which act as a guiding element for guiding the tool 14 in order to secure the 
moving of , the tool at right angles towards the shaft of the sharpening tool. The 
:blolckis.l2 form between them a space 13 which is adjustable depending on the 
i: thickness of the tool 14, said characteristic of simultaneous adjustability and 
centering in relation to the sharpening device 1 may be conventional in nature. 

When inserting the cutting edge 14 of the tool to be sharpened, between the two 
rotating sharpening elements 3, the arms 10 are deflected so that the above 
mentioned convex edge shape is produced, while the outermost edge is sharp-, 
ened iDy the crossed arms 10 at the same time, as shown. 

The sharpening device 1 according to the invention has, in the foregoing, been 
described and shown in what may be considered its basic form, in which it may 
be seen as a hand held tool, which is easily coupled to a rotating device, such 
as a hand held driU machine. It is, however, appreciated, that it may also be 
; realised as a professional and independent machine with associated drives, 
■guides and the like. Further, the sharpening elements can have differing 
: shapes, depending on what object is to be sharpened, and to what extent and 
shape it is to be shaxpened. The arms, which may be loose or fixed in the way 
shown above, can have different coatings of abrasive agent in various combina- 
tions, and they can be made of materials other than fibre or plastics, as was 
mentioned. In a exemplary embodiment two or more sharpening devices may be 
mounted side by side on a common shaft, having finer and finer abrasive agent 
material in successive steps. 

Each sharpening device has a fixed sharpening angle, said sharpening angle 
being that angle which determines the cutting edge angle of the sharpened tool. 
The sharpening angle is dependent on the angle formed by the radial arms 10, 
which is best illustrated in figs. 2 and 4. It is thus possible to provide special 
sharpening devices for cutting tools demanding special cutting edge angles. 



In order to provide for the use of a larger portion of the sharpening surface, the 
hub 2 is, in a further embodiment, comprised of two halves, which are mutually 
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adjustable in an axial direction, and the arms 10 are, in a first position, posi- 
tioned so, that a cutting tool to be sharpened may enter into sharpening en- 
gagement with said arms, only at the outer portions of the arms 10. The princi- 
ple for such an axial adjustment is shown in fig. 5a and 5b. As a first alterna- 
tive, the relative positions of the two hub-halves is adjustable by said halves 
being spring biased in an outward direction, in order to bring together the two 
sharpening elements 3. If, then, the cutting tool is brought into contact ^mth 
against the sharpening elements using a force which is capable of overcoming 
the spring bias force which urges the two halves of the hub 2 apart, the sharp- 
ening elements will be urged apart, which means that the active sharpening 
surface which is available for sharpening will, depending on the force with 
which the cutting tool is brought into contact with the sharpening elements, 
gradually move towards the centre of the sharpening elements. Further, spring 
means are arranged between the outer end walls of the hub and the head 8 of 
the shaft 4, and the nut 8b which is screwed onto the shaft, to support the re- 
turn movement of the respective half of the hub 2 which results from an in- 
crease of the force by means of which the cutting tool is pressed against the 
sharpening device. As a second altemative, the relative positions of the two 
halves of the hub can be adjustable by means of mechanical guide members 
arranged on each of the hub halves, both of the halves and thus the sharpening 
elements 3 being mutually movable in an axial direction. As an example, said 
elements can be arranged on a respective smaller diameter portion provided oh 
each of the hub halves. In order for the elements of the hub 2 to be movable in : 
the axial direction in a sliding manner in relation to the shaft 4, the hub 2 and 
the shaft 4 are provided with complementary splines, or any other similar ar- 
rangement. In this embodiment with mutually adjustable hub halves, the 
sharpening elements are suitably fixedly arranged at the respective hub half. 

Figs. 6 and 7 show a second embodiment of a sharpening device 2 1 according 
to the present invention. The sharpening elements 23 are in this embodiment 
formed from sheet metal, which has been coated with a suitable abrasive agent, 
and die cut, for example, to the desired shape. The sharpening element 23, the 
basic shape of which is shown in fig. 6, is, as can be seen from the drawing. 




wo 99/11428 PCT/SE98/01489 

V- : 6 

i pompilsed of a central portion 23a which is essentially symmetric when rotated, 
: in; the centre of which a central hole 23b has been arranged. Said hole 23b is 
i^rovided with a guiding protrusion, which is arranged to co-operate with a cor- 
responding guiding arrangement, preferably in the form of a guiding groove prp- 
• vided on a shaft 24 on which the sharpening element is arranged. The sharp- 
; ening element is further provided with sharpening arms 23c, the number of 
^ which-can be varied, and which sharpening arms are bent to their final shape.. 

[Inifig. 7 the sharpening elements 23 can be seen radially, from the side, and in 
. this embodiment the arms 23c are bent 90® in a first bend 231 at a distance 

from the central portion in such a direction, that the arms of two individual 
; isharpening elements extend towards one another. After another short distance, 
■ the arms are bent in a direction inclining downwards towards the shaft 24 in a 
; second bend 232. The bend single chosen for this bend will determine the 

sharpening angle of the tools to be sharpened by the device, as described above. 
: In the embodiment shown, the arms terminate with a bend 233 upwards away 

from the shaft 24, said bend forming a surface on which the arms can move in 

a sliding way on the shaft 24. 

The sharpening elements 23 are, as was mentioned above, arranged on the 
shaft 24, said shaft being provided with a guiding groove, co-operating with a 
corresponding guiding protrusion in the central hole of the sharpening elements 
23, which allows fixing the relative positions of the sharpening elements in the 
direction of rotation. The sharpening elements 23 are, further, spring biased 
towards each other by means of spring members 26 arranged between the 
sharpening elements and stopping means 27, arranged on the shaft 24, in or- 
der to obtain the possibility of using the whole sharpening surface on the arms 
23c of the sharpening elements 23, in accordance with the above stated princi- 
ple. When the tool to be sharpened is pushed against the sharpening device 
with a moderate force, only the outer portion, in the radial direction, will be 
used for sharpening. If, however, the tool is pushed against the sharpening de- 
vice with a larger force, this axial component of said force will, once it is large 
enough, overcome the biasing force of the spring members 26, pushing apart 
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the sharpening elements 23, and the active sharpening surface wiU be displaced; 
downwards on the sharpening elements 23 (see also fig. 5 for an explanation of 
the principle, even though the sharpening elements are somewhat different 
compared to said embodiment). Preferably, the motion of the sharpening ele- 
ments 23 towards one another is limited in a suitable maimer, in order to se- 
cure that said sharpening elements 23, in their initial position, under the influ- 
ence of the spring members 26 biasing in the direction of the sharpening sur- 
face 22 of the sharpening device 2 1 , leave a sharpening area exposed. 

In fig. 8 a radial view, partly in section, shows a third embodiment of the sharp- 
ening device 3 1 according to the present invention. Here, the sharpening ele- , 
merits 32 are formed as two separate discs 33, onto which are fixed sharpening- : 
arms 34 made fi-om spring steel or another suitable material. The arms 34 are, 
on a lower sharpening portion 34a coated with abrasive agent, preferably dia- 
mond, which coating is preferably carried out before the arms are bent to their 
final shape. An upper sharpening portion 34b is left without coating. In fig. 8, 
for the sake of clarity, only two opposing sharpening arms 34 are shovm, and 
the disc 33 is shown in section. 

The discs 33 on which the sharpening arms 34 are mounted, are on an outer • 
perimeter provided with recesses 33a for receiving the ends 34c of the sharp- 
ening arms 34, said arms being arranged on said perimeter with a suitable 
pitch, in the example shown eight sharpening arms are provided. 

After being coated with abrasive agent on the surfaces to be coated, the sharp- ; 
ening arms are bent. In this bending operation a first bend 35, a second radi- ; 
used bend 36, a third bend 37 and a fourth bend 38. The sharpening arms are 
then mounted on a respective of the two discs 33 by arranging a outer, bent 
portion 34c round a separate outer ring 330, and by inserting an outer end into 
a recess 33a in the disc, provided for this purpose. It is apparent, however, that 
the outer ring 330 need not be a separate ring, but that it may as an alternative 
be an integral part of the disc 33. 
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^ When all sharpening arms 34 are mounted in this manner on the discs 33* the 
: discs are brought together, and the second, inner ends 34d of the sharpening, 
arms are inserted into recesses 33b provided on an inner perimeter of the discs 
33. When the sharpening arm ends 34d have all been inserted into their re- 
; : spective recesses 33b, they are mounted on a sliding ring member 39 on the 
1 cuter! side of the discs, after which they are bent down in a last bend 38 on the i 
• outer side of the ring member 39. Thus, the sharpening arms 34 and the discs 
33 and sliding ring members 39 comprise a unit, ready to be mounted on a 
; shaft. 

The sharpening device is mounted on a shaft by means of a guiding groove ar- 
rangement, a guiding protrusion of which can be seen in fig. 9, so that the ro- 
tational position of the sharpening device on the shaft can be fixed. As is shown 
in fig. 8, the sharpening arms 34 on their respective ring, are inserted under 
spring members 40, provided for biasing the two sharpening elements 32 to- 
wards each other. The spring members 40 and the sharpening device 31 are 
secured by means of screwing, after having been mounted onto the shaft. 

The sharpening elements 32 are, when mounted on a shaft, spring biased to- 
wards each other. Fig. 8 shows the sharpening device in a position in which 
•: receives the load of a force applied in the radial direction from a tool (not 
shown) to be sharpened, so that the sharpening elements are pushed apart a 
short distance. The relationship between the spring load and the thickness of 
the material of the arms, preferably spring steel, is so determined, that the de- 
sired convex form of the cutting edge, as mentioned in the introduction, is ob- 
tained by means of a desired degree of deflection of the material of the sharp- 
ening arms. 

During sharpening, the tool to be sharpened is pushed against the rotating 
sharpening elements 32 using a force which is able to overcome the biasing 
force of the spring members 40. The cutting edge of the tool will then be sharp- 
ened by the arms 34 coated with abrasive agent, and the entire lower sharpen- 
ing surface 34a is available and can be used for sharpening. When the tool has 
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been sharpened, it is removed from the sharpening device, and then applied 
against the device once again, but this time using a force which is not able to 
overcome the biasing spring force. The cutting edge of the tool will then rest 
against the upper sharpening portion 34b of the sharpening arms, which has 
not been coated with grinding material. This action will perform a whetting op- 
eration on the edge, which means that the so-called wire edge which results 
from the sharpening operation will be removed, when it is applied against the 
sharpening arms, which in this area have uncoated metal surfaces. Only the 
edges of the sharpening elements will act upon the previously sharpened edge. 
After this operation the wire edge has thus been removed, and the cutting edge 
is ready for use. 

Since the sharpening elements 32 are spring biased, it may happen that a user 
applies such an excessive force, when appljring the tool to be sharpened, that 
the sharpening elements 32 are pushed apart completely, in which position the 
cutting edge of the tool to be sharpened will be resting gainst the portions of 
the sharpening arms which extend from the bend 37 along the shaft. This 
means that the function of the sharpening device is lost. For preventing this, 
sensing means can be provided sensing the axial position of one of both of the 
sharpening elements 32. If the applied force is too large, the signal which is 
produced can trigger a warning signal, in the form of, for example, a sound sig- 
nal or a light signal, which tells the user that the tool applying force against, the 
sharpening device is too large. Such sound or light signals may also be used for 
informing a user whether the cutting edge of the tool to be cut is applied 
against the upper, uncoated sharpening portion 34b which performs the whet- 
ting of the edge- In this case, the sharpening elements are located in an initial 
position in which only the outer, imcoated portions of the sharpening arms 34 
are exposed and available without the application of a force in the radial direc-. 
tion. 



Thus, the present invention solves the initially stated problems, by means of 
sharpening device, which is as useful for industrial purposes, as it is at home. 
Many adaptations of the invention for numerous applications are possible. 
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apart from those, which have ah-eady been mentioned. For example, it is possi^ 
. ble, in the last embodiment in the description, to contemplate other bends of 
, the aiins of the sharpening element for many different purposes, and it is fur- 
'] ther p»ossible to provide sliding bushings in the second embodiment of the in- 
; ^yentipn for improved axial motion of the sharpening elements. It is of course 

^possible to use other materials than those specifically mentioned for various 
: lapplications. Such adaptations, however, lie within the scope of the present inr 

vention as defined by the appended patent claims. 
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CLAIMS 

1. Sharpening device (1; 21; 31) for sharpening cutting edge tools (14) and the 
like, comprising two shaipening elements (3; 23; 32) separated from each other 
in the axial direction, for rotation on a shaft (4; 24) extending along centre axis 
which is common to the sharpening elements (3; 23; 32), said sharpening ele- 
ments having arms (10; 23c; 34) which extend radially outwards from the shaft 
(4; 24), characterised in that the sharpening elements (3; 23; 32) are so ar- 
ranged, that their respective arms (10; 23c; 34) are inclined towards each other 
in such a way as to intersect each others paths of rotation, the arms (10; 23c; 
34), when seen in the direction of rotation, comes from a respective of the two : 
sharpening element in an alternating way. 

2. Sharpening device according to claim 1, characterised in that essentially- 
radial sharpening elements (3) are attached to a hub (2), through which hub (2); 
extends an axially extended shaft (4) for rotation of the sharpening device (1), ; 
and in that the sharpening elements (3) are comprised of arms (10), the inner 
ends of which are attached to the hub (2) in two rows separated from each other 
in the ajdal direction, said arms being inclined in relation to each other so that 
the arms (10) of the respective rows intersect the arms (10) of the other row, the; 
arms, then, coming from a respective row in an alternating way. 

3. Sharpening device according to claim 2, characterised in that the ends of ; , 
the arms (10) in each of the rows are intercoimected by means of a ring (9). ■ 

4. Sharpening device according to claim 1, characterised in that the each of 
the sharpening elements are comprised of a central portion having arms (23c) 
extending outwards in the radial direction, said arms having a first bend (231) 
after which the arms of the respective sharpening element extend towards each 
other, and a second bend (232) after which the arms of each sharpening ele- 
ment extend in a downwardly inclined direction, the angle of said bend deter- 
mining the sharpening angle of the sharpening device. 
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J :^5, Sharpening device according to claim 4, characterised in that the central 
itjcircular portion of the respective sharpening element (23) is arranged directly 
i iiohto the shaft (24), the relative positions of the sharpening elements in the di- 
' Erection of rotation being fixed by means of co-operating locking elements pro- . 
$vided on the sharpening elements and the shaft, and in that the sharpening 
^jelements are prevented from moving away from each other by means of stop- 
ping members provided on the shaft. 

; -;;6i Sharpening device according to claim 4 or 5, characterised in that the 
i fsharpening elements are biased towards each other by spring members (26), 
• and in that the arms of each row has a third bend (233) which separates the 

{sharpening surface from a portion which essentially extends in the axial direc- 
, tipn, by means of which portion the arms can slide along the shaft when a cut- 

ting edge tool is applied against the sharpening device (21) using a force with an 
; (axial component which is capable of overcoming the biasing force provided by 
\ vthe spring members (26), where such an application of a successively increas- 
\ !irig force allows the use of the whole sharpening surface. 

7; Sharpening device according to claim 1, characterised in that the arms of 
the respective sharpening element (32) are comprised of separate elements (34) 

: which are bent to the desired shape and subsequently attached to a disc (33) in 

. recesses (33a, 33b) provided for this purpose. 

8. Sharpening device according to claim 7, characterised in that the sharpen- 
ing arms display a first bend (35), a second bend (36), a third bend (37) and a 
fourth bend (38), where the angle (a) of the first bend (35) in relation to an 
imagined line perpendicular to the shaft determines the sharpening angle, 
where the second bend (36) displays a radius upon which the respective sharp- 
ening arm ca slide against the shaft, where the third bend (37) is arranged at a 
suitable distance from the shaft, which bend directs the arm in a direction 
which is parallel with the shaft and then passes through a recess (33b), pro- 
vided for this purpose in the opposing disc (33), and where the fourth bend is 
provided in order to hold together the arrangement of two sharpening elements 
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and two slide ring members (39), upon which the sharpening arms rest, and 
which sliding ring members press the sharpening arms outwards, by said 
fourth down bend (38) prevents the sharpening arms from sliding in an axial 
direction over the sliding ring members (39), leading to the two sharpening ele- 
ments (32) sliding apart. 

9. Sharpening device according to claim 7 or 8, characterised in that the 
sharpening elements (32) are spring biased towards each other by spring mem- 
bers (40) in such a way that, when a cutting edge tool in applied onto the 
sharpening device (31) using a force with an axial component which is capable 
of overcoming the biasing force of the spring members (40), the whole sharpen- 
ing surface of the sharpening elements can be used by varying the applied 
force, 

10. Sharpening device according to any of the claims 7 to 9, characterised in 
that the sharpening elements (23) are made from a metal plate material, coated 
with an abrasive agent. 

11. Sharpening device according to any of the claims 7 to 10, characterised in • 
that the sharpening elements, on an iimer sharpening portion (34a) axe coated 
with a suitable abrasive agent, while an outer portion {34b) is left without 
coating, to serve for whetting the sharpened cutting edge. 

12. Sharpening device according to claim 1 1, characterised in that sensing 
means are provided for sensing the axial position of the sharpening elements, 
which sensing means are arranged to produce a first signal when the sharpen: 
ing elements have been separated, by the applied force, only such a short dis- ; 
tance, that the cutting edge to be sharpened is located on the portion (34b) of 
the sharpening arms which are not coated, to produce a second signal when the 
sharpening elements have been separated, by the applied force, such a long 
distance that the cutting edge which is applied onto the sharpening arms is lo- 
cated on the portion (34a) which has been coated with abrasive agent, and to 
produce a third signal when the sharpening elements have been separated, by: . 



# 
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Jthe applied force, such a long distance that the cutting edge to be sharpened 
vcomes into contact with the shaft on which the sharpening device is mounted. 
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